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[57] ABSTRACT 

A ncxie for a fast packet-switching network in optical- 
. dccttical technology comprises an optical switching 
matrix and electrical control equipment which pro- 
cesses the signalling and the information packet head- 
ers. More particularly, the control equipment updates 
the label and, depending on such a label, searches for 
the routing through the node. A centralized node con- 
troUer processes the signalling, while a distributed pro- 
cessing system processes the packet headers and routes 
the packets through the network. For all communica- 
tions in progress, the distributed processing system peri- 
odically forwards routing requests to an electrical sdf- 
routmg switching matrix associated with the optical 
matrix. When a connection path has been found be- 
tween an input and an output of the electrical matrix, 
the same path is reproduced in the optical matrix and 
the packets are transferred to the node output through 
the optical matrix. 

11 Claims, 3 Drawing Sheets 
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NODE FOR A FAST PAGKET-SWITCHING 
NETWORK IN OPnCAL-ELECTRICAL 
TECHNOLOGY 

.5 

FIELD OF THE INVENTION 

The present invention relates to a packet-switching 
telecommunications system and, more particularly, to a 
node for a fast packet*switching network in optical- 
electrical technology. 

BACKGROUND OF THE INVENTION 

Fast packet-switching, known also as label-addressed 
switching or asynchronous time-division switchings is a ^5 
digital information switching technique wherein infor- 
mation blocks, which are associated with a label charac- 
terizing the information and which arrive at random 
instant at the switching devices, are switched solely on 
the base of the label contents. This technique aUows 20 
considerably improved performance by comparison 
with conventional packet switching, particularly with 
respect to protocol simplicity, information processing 
speed and flexibility. For these reasons it is the most 
promising switching technique for implementing a 23 
broadband integrated service network where the band- 
width requirements of the individual communications 
are met while respectmg their time constraints, and the 
information is switched independently of the service 
type. 30 

In implementing a broadband network, the use of 
optical technology appears an obvious solution, and it is 
desirable to use such technology not only for transmis- 
sion between network nodes, but also for switching in 
the nodes. Thus all optical-to-electrical conversions and 
- vice versa can be dispensed with. 

A totally optical fast packet-switching network re- 
quires optical switching matrices and optical processing 
means to carry out the operations relevant to node 
management and, more particularly, signalling handling 
and routing. 

Optical switching matrices to be used in time-division 
or space-division circuit-switching systems are largely 
described in the literature. For instance, the paper 
*Thotonic switching using direction couplers" by H. S. 
Hinton, IEEE Communications Magazine, Vol. 25, No. 
3, May 1987, describes optical switching matrices based 
on switching elements with two inputs and two outputs. 
These elements can be used also for implementing self- ^0 
routing switching matrices, e.g. with Omega or Delta 
topology better suited to fast packet switching, as de- 
scribed in the paper "Access and Alignment of Data in 
an Array Processor" by D. H. Lawrie, IEEE Transac- 
tions on Computers, Vol. C-25, Dec. 1975, pages 1145 55 
andfif. 

By contrast optical processing means having the pro- 
cessing capacity necessary for managing the nodes of a 
network of the type considered do not yet exist, even 
though at least relatively simple processing means, ca- 60 
pable of controlling the routing through the optical 
switching matrix, might be available in the future. 
Therefore, at the present time, the most realistic solu- 
tion to the problem of introducing the optical technol- 
ogy into a fast packet-switching network seems the use 65 
of optical fiber connections between the nodes and of 
clectrically-controUed optical switching matrices 
within the nodes. 


OBJECT OF THE INVENTION 

Fast packet-switching networks combining optical 
switching and electrical control have not previously 
been known in the art and it is the object of the inven- 
tion to provide a node for a network of this type. 

SUMMARY OF THE INVENTION 

The node according to the invention comprises: 
an optical switching matrix, comprising a plurality of 
stages, each comprising a plurality of switching ele- 
ments, for switching information packets transmitted as 
optical signals; 

an electrical switching matrix which is used for 
searching a routing through the node by exploiting 
information contained m the headers of the information 
packets and converted into electrical form, the configu- 
ration taken by the electrical switching matrix being 
reproduced in the optical switching matrix; 

a first group of processing devices associated with the 
inputs of the electrical switching matrix for the electri- 
cal processing of the headers of the information packets, 
necessary to search a connection path between an input 
and an output of the electrical switching matrix, and for 
updating the headers in the optical information packets; 

a second group of electrical processing devices asso- 
ciated with the outputs of the electrical switching ma- 
trix for detecting the setup of a connection between an 
input and an output of the electrical switching matrix 
and forwarding an acknowledgment packet of such a 
setup to the processing devices in the first group; 

a centralized node controller for the electrical pro- 
cessing of signalling packets. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention will be better understood with refer- 
ence to the annexed drawings, wherein: 

FIG. 1 is a block diagram of which shows the general 
structure of a fast packet-switching network; 

FIG. 2 is a block diagram of a node according to the 
invention; 

FIG. 3 is a schematic diagram of the node operating 
phases; and 

FIG. 4 is a block diagram similar to FIG. 2 but 
wherein a group of nodes has been illustrated together 
with the switching matrix having a number of stages, 
etc. 

.SPECIFIC DESCRIPTION 

As is shown in FIG. 1, a fast packet-switching net- 
work can be considered as formed by a number of tran- 
sit nodes NTl . . . NTn, associated each with a number 
of local nodes connected thereto by optical fiber, con- 
nections. For drawing simplicity only two local nodes 
NLli and NLnj, connected to NTl and NTn, respec- 
tively, are represented and discussed in detail. The ter- 
minals generating packetized information, transmitted 
as optical signals, are connected to the local nodes 
through multiplexing/demultiplexing systems. Always 
for drawing simplicity, only multiplexing/demultiplex- 
ing systems MDl, MDn associated with nodes NLli 
and NLnj, respectively, and only terminals Tlx, Tny 
connected to MDl and MDn, respectively, are repre- 
sented. Connections between terminals and multiplex- 
ing/demultiplexing systems are connections at rela- 
tively low speed, while connections among nodes and 
between the nodes and blocks MD are high-speed con- 
nections. In the structure proposed, relatively low 
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speeds can be speeds up to one hundred of Mbit/s. on line 2 arrive at a beam splitter SEP which shares the 
while the high speeds can be speeds ranging from some power associated with the optical signals between line 
hundred Mbit/s to some Gbit/s. 3, leading, to optical switching devices OS, and line 4, 

Each packet comprises, in addition to the actual in- leading to an optical-to-electrical converter COE2 and 
formation content, a header containing, i. a.: an indica- 5 hence to devices for processing information packet 
tion of packet beginning; an indication of the type of headers in electrical control equipment EC. At the node 
packet (signalling, information, . . . ); a protection field output, a wavelength multiplexer WM recombines into 
for the header; a label (geographic label) characterizing a single optical packet flow, on line 17, packets outgo- 
the communication and updated at each node; the so ing from OS as well as packets arriving from EC, con- 
called "routing tag" for the routing inside the node. 10 verted again into optical form by an electrical-to-optical 

Information and signalling packets can be transmitted converter CEO. 
at different wavelengths and possibly at different Optical switching devices OS comprise the actual 
speeds. Some input/output lines in a node might carry switching matrix MOT and an optical buffer BOT for 
only information packets, others only signalling pack- each input for switching matrix MOT; the buffers tem- 
ets, still others both packet types. 15 porarily store information packets to be switched 

As indicated for node NLli and as will be seen in through MOT. 
more details hereinafter, the nodes comprise an optical The electrical control EC comprises two groups of 
switching part OS and an electrical control part EC. devices processing the signalling packets and the infor- 
The optical switching part OS switches only informa- mation packet headers, respectively, 
tion packets. The electrical control part processes the 20 The first group of devices, inserted between COEl 
signalling packets and the information packet headers: and CEO, comprises: 

more particularly, it updates the label and builds up the a synchronization device SINl, which extracts from 
routing tag. the arriving signalling packet flow timing signals CKEl 

Signalling processing in a node is effected in a cen- for signalling packet acquisition by the node, and recog- 
tralized way, while information packet headers are pro- 25 nizes the beginning of each such packet, generating 
cessed in a distributed way, in an independent manner signal INI; 

for each switching matrix input Besides, as to the rout- a buffer BEIS temporarily storing the signalling 
ing through the node, a solution has been adopted packets, emitted by SINl on connection 6; 
wherein such routing is searched for through an electri- a node controller CEL, for the electrical processing 
cal switching matrix, which preferably has the same 30 of the signalling packets present on line 9 outgoing from 
topology as the optical matrix: the configuration taken BEIS; 

by the electrical matrix is then reproduced identical in an output buffer BEOS storing signalling packets 
the optical matrix. emitted by CEL on output 10, before the packets are 

It is still to be noted that the optical switching part forwarded onto line 11 towards electrical/optical con- 
can operate either synchronously or asynchronously. In 35 verter CEO, multiplexer WM and line 17. 
the first case there are cycles with constant duration, The devices processing information packet headers 
during which first the electrical switching matrix (and comprise: 

hence the optical one) is set, and then all packets for a synchronization and decoding device SIN2, identi- 
which a path through the node has been found are trans- cal to synchronizer/decoder SINl; synchronizer/de- 
mittedatthesametime. The packets which could not be 40 coder SIN2 emits timing signals CKE2, IN2 which 
forwarded are queued in node input buffers. Obviously have for the information packets the same functions as 
suitable strategies will be adopted to prevent a packet CKEl, INI. 

from being delayed indefinitely. In the second case the a bdler BEL, temporarily storing the headers of the 
individual elements of the switching network will be * information packets, present on line 7 outgoing from 
associated with buffers where the packets which cannot 45 SIN2; 

reach the desired output of the element itself will be a first processing unit PEE (input processor), per- 
queued, as well as processing means for managing said forming the processings of information packet headers 
buffers. The difficulty of implementing a switching required for packet switching in the node, on the basis 
network with distributed memories and optical process- of the information supplied by mode control CEL 
ing capacity, has induced me to choose the synchronous 50 through connection 12; 

operation for the present invention, an electrical switching matrix MEL, topologically 

FIG. 2 shows the node structure, in the most general identical to opdcal switching matrix MOT, which is 
case in which the input lines convey both signalling used in the routing search; 

packets transmitted at a wavelength Wl and informa- memory MPM, storing the configuration taken at 
tion packets transmitted at a wavelength W2. The dif- 55 each network cycle by electrical switching matrix MEL 
ferent packet types are transmitted at different speeds. and controlling accordingly the setting of optical 
For drawing simpUcity a single input line 1 and a single switching matrix MOT; 

output line 17 have been shown. Double lines indicate a second processing deyice PUE (output processor), 
optical signal paths, while single lines indicate electrical recognizing that a connection has been set up between 
signal paths. 60 an input and an output of electrical switching matrix 

Each input line 1 of a node arrives at a respective MEL and forwarding a packet acknowledging the oc- 
wavelength demultiplexer WD which separates signal- curred connection to input processor PEE associated to 
ling packets from information packets and forwards the that input. 

former on line 5 and the latter on line 2. Controller CEL in unique for the whole switching 

Signalling packets on line 5 are converted into electri- 65 node: supposing the z input/output lines, k of which 
cal signals by an optical-to-electrical converter COEl carry both information and signalling packets, are con- 
and hence are sent to signalling processing devices in nected to the node, reference numerals 9a . . . 9/:. lOo . 
electrical control equipment EC. Information packets . . 10k denote the connections of CEL with the k 
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branches comprising each of the devices COEl, SINl, in the electrical "header packet", on the basis of the 
BEIS and respectively BEOS, CEO, handling signal- information supplied by CEL. The tasks of PEE are 
ling packets; reference characters 12a ... 12? denote the described in greater details e.g. in the paper "Fast pack- 
connections with the z branches comprisig each of the et-switching technique in first generation ISDN", pres- 
deviccs SEP, COE2, SIN2, BEL, PEE, PUE, BOT 5 ented by C. Demichclis, G. Giandonato, S. Giorcelli 
handling the information packets. and R. Mclcn at the International Switching Sympo- 

Also matrices MOT, MEL, and memory MPM are sium ISS *87, Phoenix (U.S. A.), 15-20 Mar. 1987. 

unique; the matrices have z inputs/outputs indicated in Matrix MEL is based on topologies proposed for fast ' 

FIG. 2 by 13a . . , 13z, 14a . , . 14r (for matrix MEL) and packet-switching networks and preferably it is topologi- 

ISfl . . . ISz, 16a . . . 16r (for matrix MOT). 10 cally identical to MOT. It will consist of switching 

The nodfc also comprises a time base BT extractmg elements of considerably smaller capacity than that 

from a main clock signal CKM (node clock) the local required for the elements of MOT, since they are to 

signals necessary to tune the various operations in the s^sritch only the packet headers. Therefore. MEL can 

node. At the output from the time-base generator BT operate at a much lower speed than MOT and it is timed 

the whole of the local signals is shown at CKL. At the 15 by cKL3, and not by signal CKL2 representing 

inputs to the various blocks there are expUcitiy indi- li^e speed, e.g., if the optical transmission takes 

cated signals CKLl, CKL2, CKL3, RC, T, R used pi^^ ^ speed of the order of some hundred Mbit/s, 

respectively for: timing rea^g in buffer BEIS and 3^ ^^e^ ^ ^EL can be of some tens Mbit/s. 

wntog/readmg m buffer BEOS; ttmmg reading m The routing path for each packet is built through MEL, 

BOT; tuning readmg m BEL; reproduong mto MOT, 20 ^ conventional network, and is then reproduced in 

through MPM, the configuration of MEL; startmg opti- MOT 

cal p^et traiMmission through matru MOT; startmg ^p^j ^ ^ ^ ^^^^ ^ach switch- 

^%f^^ltT^^?^T^ A-^, . ing element in MEL and, as the various elements in 
Signals CKEl. CKE2, which are direcUy cxtrac^ become set. such a position >vill store the bit 

from packet flows on hnes 5. 2 by devices SINl, SIN2, 25 j^j^ ^ configuration kken by the corresponding 

by explotmg synchronization packets or synchroi^- ^ ^^^^ ^ 

tion information contamed m signalling/information * *t. iJT^ a 

packet headers, are used as synchronization signals for *f necessary to transform the logic signals stored 

writing iSo Snt buffers BEK and respectively BOT, iJ^k^^sTMO^^^^ ^^"^ '"'"'''^ 

^ CKLl and CKL2 are signals at the same rate as ^h^ ^'^^P^^ P^^^' ^ ''^r'' 'f^ ^^J^ 
CKEl and respectively CKeTcKLS is a slower sig- ^emory whose readmg command is ^ociated with 

nal, as will be seen hereinafter. P^^^®* ^« ^"*P^* ^ 

. The optical switching matrix MOT is made of two- "^^^J"^ therewith. 

input and two^utput switching elements, which are 35 , All other node blocks carry out fimcUons well known 

capable of switching packets having a length e.g. of the and hence further mformation is unnecessary, 

order of one thousand bits and are comiected so as to HG. 4 mustratc^ thesystemof FIG. 2 as apphed t^^^ 

form a self-routing network suitable for a fast packet- system with a multtphcity of nodes In this FIGURE, 

switching system with Delta or Omega topologies. corrwpondmg to those of FIG. 2 are desig- 

Optical buffer BOT loads the bits of an information 40 ?ated with an "a'' suffix for the first node, a k suffbc 

packet starting from the instant of recognition of the mtermcdiate nodes and a z suffix for the last node 

packet beginning (signal IN2) and with the timing estab- group of the system 

lished by CKE2. After the header has been updated by P^^. 3 shows the subdivision of an op^atmg cycle of 

PEE, the information stored in BOT is read with the ^ disclosed of distnbuted routmg 

timing estabUshcd by CKL2. Taking into account that 45 control and of synchronous operation. As shown, basi- 

writing into BOT can start after recognition in SIN2 of <^^y ti""ee time phases can be recognized: 

the packet beginning, a delay Hne is conveniently in- ^ first phase, which lasts from instant tO of cycle 

serted along line 3, leading to BOT optical packets to be beginning until an instant tl, the operations necessary to 

memorized. The delay line is schematized by loop 3a set MEL and to update the packet header in BOT take 

and is made for instance by a windmg of the same fiber 30 place. The phase duration is Te.(Lh+ S), where Te is 

which forms line 3. Memory BOT can be made of a the duration of an electrical bi, Lh is the length of the 

group of bistable lasers and directional couplers, driven packet header, expressed as number of bits, and S is the 

by input processor PEE. The use of bistable lasers as number of stages in MEL; 

memory elements and their command by electrical sig- the second phase, tl— 12, is devoted to transmission 

nals is described e.g. m the paper "An experiment on 55 from PUE to PEE of the acknowledgment packet. The 

high speed optical time-division switching" by S. duration of the second phase is Te.(La+ S). where La is 

Suzuki et al., Journal of Lightwave Technology, Vol. the length in bits of the acknowledgment packet, and 

LT-4 No. 7, Jul. 1986. S the meaning said above. In this second phase 

Electrical'buffers BEIS and BEOS are wholly con- also the setting of MOT will be effected: 

ventional and have each capacity which is multiple of 60 the third phase, from t2 to the cycle end t3, is devoted 

the signallmg packet length (of the order of 100-300 to the transmission of packets stored in memories BOT 

bits). The electrical buffer BEL, this too conventional, through the matrix; this phase will have a duration 

has a capacity which is multiple of the length of the To.Lp, where To is the duration of an optical bit and Lp 

packet header (e.g. 32 bits).. is the length m bits of the packets to be switched. 

In put processor PEE has the typical tasks of similar 65 It is to be noted that while a packet is being transmit- 

devices in already proposed fast packet-switching net- ted, the acquisition of the following packet present on 

works. More particularly PEE updates the label in the the same node input and the label processing can start 

optical packet stored in BOT and builds the routing tag Network cycles can then overlap. Besides, suitable 
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guard times between the various phases will be pro- 
vided. 

The node operation will be now described with refer- 
ence to the diagram of FIG. 3. 

A packet arriving on line 1 (FIO. 2) can be a signal- 5 
ling or an information packet. It has been assumed that 
the packet Is modulated in the first case at wavelength 
Wl and in the second case at a wavelength W2 different 
from Wl. The wavelength demultiplexer WD p]aced at 
the node input forwards the packet on line 5, if it is a 10 
signalling packet, or od line 2, if it is an infonnatioD 
packet. 

Considering first the signalling packets^ these packets, 
after conversion into electrical signals in optical/electri- 
cal converter COEl, are temporarily stored in memory \5 
BEIS (enabled by signal INI emitted by SINl) to be 
subsequently processed by CEL. As mentioned above, 
the storage in buffer BEIS is timed by CKEl while the 
transfer to mode controller CEL is timed by CKLl. 
Signalliag processing, which does not differ from the 20 
processing in any electrical fast packet-switching net- 
work, results in the generating of new signalling packets 
or in the transmission of the received packet to another 
network node. In any case the signalling packets outgo- 
ing from node controller CEL are stored in memory 25 
BEOS (with the timing established by CKLl) and then 
they are extracted therefrom, converted by electrical- 
/optical converter CEO into optical signals at wave- 
length Wl and wavelength multiplexed with the optical 
information packets at wavelength W2 coming from 30 
line 16. 

Signalling processing is not concerned by the present 
invention and hence it will not be described further. 

When an information packet arrives, it is forwarded 
by multiplexer WD onto line 2 and duplicated by beam 35 
sputter SEP. The packet on line 3 is stored in the optical 
buffer BOT, while the packet on line 4 is converted into 
electrical signals and transferred to synchronizer/de- 
coder SIN2; synchronizer/decoder SIN2 recognizes 
the packet beginning and enables storage into buffers 40 
BOT and BEL. More particularly, only the packet 
header is to be loaded into BEL. The packet is loaded 
into buffers BOT and BEL with timing CKE2 extracted 
from the arriving information packet. Since buffer BEL 
is to store only the header, while loading into buffer 45 
BOT is being completed, the packet header is already 
available to input processor FEE, which can then start 
its operations. 

The processing devices (PEE) of the first group are 
connected to the centralized controller (CEL) from SO 
which they receive information necessary to update the 
information packet header and to build therein a routing 
tag for the routing through the electrical switching 
matrix (MEL), the header updating being effected di- 
rectly in the optical packets contained in said buffers 55 
(BOT) via hne 18. 

Input processor PEE receives from node controller 
CEL, through connection 12, the information relevant 
to the coDununication which the packet refers and on 
the basis of such information it replaces the input label 60 
by the output label in the optical packet stored in buffer 
BOT and builds the routing tag in the electrical **header 
packet** read from output buffer BEL with the timing 
established by CKL3 and supplied to input processor 
PEE through line 8. The modified electricl "header 65 
packet" is sent through self-routing network MEL (op- 
eration started by signal R) and, as the individual ele- 
ments of MEL become set in the manner indicated by 
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the routing tag bits, the configuration of the individual 
elements (crossed, straight) is stored into MFM. 

The same operations are carried out in parallel for all 
other node inputs. 

Whatever the result of the search for a routing path, 
at instant tl (FIG. 3), the operations related to the set- 
ting of electrical matrix MEL (FIG. 2) are over and 
reading command RC for memory MPM can be emitted 
in order to set optical matrix MOT. 

Supposing that a routing path has been found for the 
"header packet'* considered, at instant tl such a packet 
is present on an output of electrical matrix MEL and 
enables output processor PUE to start backwards trans- 
mission of the acknowledgment packet via the same 
path followed by the "header packet**. When input 
processor FEE has received such a packet (instant t2), 
the reading of the whole information packet stored in 
buffer BOT can be enabled (signal T), and the packet is 
transferred to line 17 through optical matrix MOT and 
multiplexer WM. At the same time all other optical 
packets for which a routing path through electrical 
matrix MEL has been set up, are read. While an optical 
packet is transmitted through network MOT, the opera- 
tions concerning acquistion of the following packet can 
begin. 

It s worth noting that the packets arrive at the various 
node inputs at random instants. In a cycle, only the 
packets whose headers have been completely loaded 
into buffers BEL and have been processed within the 
proper time phase will be transmitted optical matrix 
MOT; the others will be read in the subsequent cycles. 

It is clear that what described has been given only by 
way of non limiting example and that variations and 
modifications are possible without going out of the 
scope of the invention. Thus, even if it has been implic- 
itly supposed that devices PEE, PUE are associated 
with each input/output of electrical matrix MEL, it is 
evident that their nimiber can be lower than that of the 
inputs/outputs of electrical matrix MEL, since a same 
device PEE or PUE can serve a group of inputs or 
respectively outputs of electrical matrix MEL. Besides, 
it is evident that the lines which carry only information 
packets will be directly connected to devices SEP, 
whUe the lines which carry only signalling packets are 
directly connected to converter COEl: in both cases 
device WD is unhecesary, as it is unnecessary device 
WM on the output lines conveying an only type of 
packet. Further, even though in the example described 
an electrical matrix MEL topologically identical to 
optical matrix MOT has been considered, matrices with 
different topologies can be used: e.g. matrix MEL can 
have greater dimensions, but a topology allowing a 
faster setup. 

I claim: 

1. A node for a fast packet-switching network in 
optical-electrical technology, wherein switching takes 
place on the basis of routing information contained in a 
header of each of a succession of packets, comprising: 
an optical switching matrix having a plurality of 
stages, each comprising a plurality of switching 
elements, for switching optical information packets 
transmitted as optical signals; 
an electrical switching matrix for searching a routing 
through the node from information contained in 
the headers of the information packets and con- 
verted into electrical form; the configuration taken 
by the electrical switching matrix; 
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a first group of processing devices associated with the packet flow timing signals for packet acquistion by the 

inputs of the electrical switching matrix for the node. 

electrical processings of information packet head- 7. A node as defme in claim t further comprising a 
ers necessary to each for a connection path be- local time base generating timing signals for the various 
tween an input and an output of the electrical 5 devices in the node and organizing the switching opera- 
switching matrix and for updating the headers in tions in the node into working cycles of constant dura- 
the optical information packets; tion and comprising a first phase wherein the electrical 

a second group of electrical procesang devices asso- switching matrix is set and the headers of the packets 

ciatcd with outputs of the electrical switching ma- present in the optical buffers are updated, a second 

trix for recognizing that a connection has been set 10 ^^izse in which the optical switching matrix is set and 

up between an input and an output of the electrical processing devices of the second group send to the 

switching matrix and forwarding a packet ac- processing devices of the first group packets acknowl- 

knowlKlgmg such settip to the processmg devices ^ connection has been established between a 

of the fust group; and ^ ^ ^ . ^ node input and output, and a third phase in which opti- 

a centrahzed node controller for the electncal pro- 15 ^^y^^^ ^^^^ ^ ^^^^^ ^^^^ ^^^^ 

cessingofsi^iaUmgpackete^ has been found are forwarded through the optical ma- 

2. A node as defined m clami 1, whercm the electncal ^ outnuts 

s^tching matrix wmprises the same number of stages g ^ as defined in claim 1 wherein signaUing 

and the same number of elements as the optical switch- information paclcets present on a common 

""rA^^^et deffi'rs?^^^^^^^^ -f^^^rr 'z^'''' 

the optical switching matrix is connected with an opti- c* j • i • o t. • • * * . * 

cal b^er for tem^>rarily storing the packets to be ^""^^ as defined m clami 8 wherem mpiU/output 

optically switched for the time necessary to search for l^^es of tiie node, which convey both packet types, are 

aid set up a comiection path between an input and an 25 P^^^'^^ with means for recognmng mformaUon pack- 

output of the electrical switching matrix and to set up agnaUing packets and sending the former 

the optical switching matrix, the packets stored m all <^P^^?1 switching matrix and the first group 

buffer being read at a same time instant. of processmg devices and the latter towards the ccntral- 

4. A node as defined in claim 2 wherein said process- '^^ controUer (CEL), and respectively with means for 
ing devices of the first group are connected to the cen- 30 rccombining the packets switched by the optical matrix 
tralized controUer from whuA they receive information the signaUing packets emitted by the centralized 
necessary to update the information packet header and controHer into a single flow of optical packets. 

to build therem a routing tag for the routing through the 10. A node as defmed m claim 6 wherem the synchro- 
electrical switching matrix, the header updating being nization means comprises a first synchronization device 
effected directly in the optical packets contained in said 35 for recognizing the beginning of each signalling packet 
buffers. extracting from the signalling packet flow timing 

5. A node as defined in claim 1 wherein a memory is signals for signalling packet acquistion by the node and 
connected between the electrical and the optical a second synchronization device for recognizing the 
switching matrixes to store information in electrical beginning of each information packet and extracting 
signal form indicating a configuration of elements of the 40 from the information packet flow timing signals for 
electrical switching matrix, said information being information packet acquisition by the node, 
transferred to homologous elements of the optical 11. A node as defined in claim 7 wherein information 
switching matrix as a setting command. and signalling packets present on a same input/output 

6. A node as defmed in claim 1 further comprising line of the node are transmitted at different speeds, 
synchronization means for extracting from the arriving 45 ♦ ♦ • ♦ • 
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